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We study the structure formation by investigating the spherical collapse model in the context
of new agegraphic dark energy model in flat FRW cosmology. We compute the perturbational
quantities g(a), δc(zc), λ(zc), ξ(zc), ∆vir(zc), log[νf(ν)] and log[n(k)] for the new agegraphic dark
energy model and compare the results with those of EdS and ΛCDM models. We find that there is
a dark energy dominated universe at low redshifts and a matter dominated universe at high redshifts
in agreement with observations. Also, the size of structures, the overdense spherical region, and the
halo size in the new agegraphic dark energy model are found smaller, denser, and larger than those
of EdS and ΛCDM models. We compare our results with the results of tachyon scalar field and
holographic dark energy models.
PACS numbers: 98.80.-k; 95.36.+x; 04.50.Kd.
I. INTRODUCTION
The recent accelerated expansion of universe is
one of the most significant cosmological discover-
ies over the last decade [1–4]. In order to explain
this unexpected behavior, many cosmological mod-
els have been proposed, some with the basis of modi-
fied gravity theories and some with the basis of dark
energy model. The cosmological constant is the sim-
plest candidate for dark energy but it suffers from
cosmic coincidence and fine-tuning problems [5, 6].
The origin and nature of dark energy is still un-
known. Thus, many different dark energy models
such as holographic [7], new agegraphic [8], phan-
tom, quintom [9] and tachyon [10, 11] have been pro-
posed. We know that the problem of structure for-
mation in the universe is a significant issue in theo-
retical cosmology. The spherical collapse model pre-
sented by Gott and Gunn [12] is the simplest struc-
ture formation model. In this model, a small spheri-
cal region is supposed subject to a homogeneous per-
turbation which is set in a homogeneous background
universe. Also, in the spherical collapse model, we
confront with the important concepts such as viri-
alization and turn-around. The perturbation grows
and quits the linear regime as time passes. When the
radius R becomes maximum, the perturbation stops
expanding and the Hubble flow decouples from the
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homogenous background, this is called turn-around.
After this epoch, the perturbation starts contract-
ing. For a perfect pressureless matter and perfect
spherical symmetry, the perturbation collapses to a
single point. However, since there is hardly any per-
fect spherical symmetric overdensity in the universe,
the corresponding perturbation does not collapse to
a single point. Finally, a virialized object of a finite
size is formed that is called Halo. In addition, the
evolution of structure growth have been investigated
in different dark energy models such as: ghost [13],
tachyon [14], chaplygin gas [15], holographic [16] and
etc.
In this paper, we study the evolution of the growth
of overdense structures with respect to the dynam-
ics of cosmic redshift or scale factor. The dynamics
of overdense structure depends on the expansion of
universe and the dynamics of the background Hub-
ble flow. The spherical collapse model has been
discussed thoroughly in Refs.[17–19]. In this work,
we study the evolution of spherical overdensities in
the new agegraphic dark energy model (NADE) and
compare our results with the results of EdS and
ΛCDM models. Also, we compare our results with
the results of tachyon scalar field model [14] and
holographic dark energy model [16].
II. COSMOLOGY WITH NEW
AGEGRAPHIC DARK ENERGY MODEL
W know that the cosmological constant suffers
from cosmic coincidence and fine-tuning problems
known altogether as the cosmological constant prob-
2lem. In general relativity, the space-time can be
measured without any limit of accuracy. However,
in quantum mechanics, the Heisenberg uncertainty
relation imposes a limit of accuracy in these mea-
surements [8]. Krolyhzy and his collaborators [20]
constructed an interesting observation about the dis-
tance measurement t for Minkowski space-time given
by
δt = λt
2
3
p t
1
3 . (1)
Here λ is a dimensionless constant of order unity
[21, 22]. In this work, we consider ~ = c = kB = 1,
lp = tp = m
−1
p where lp, tp and mp are reduced
Planck length, time and mass, respectively. Eq. (1)
together with the time-energy uncertainly relation
provides the possibility to estimate an energy den-
sity of the metric quantum fluctuations of Minkowski
space-time [21, 22]. According to [21, 22], with re-
spect to Eq. (1) a length scale t can be known with
a maximum accuracy δt determining thereby a min-
imal detectable cell δt3 ∼ t2pt over a spatial region
t3. Such a cell expresses a minimal detectable unit
of space time over a given length scale t. If the age
of Minkowski space time is t, then over a spatial re-
gion with linear size t there exists a minimal cell δt3,
whose energy cannot be smaller than [21, 22]
Eδt3 ∼ t
−1, (2)
due to time-energy uncertainly relation. Thus, the
energy density of metric quantum fluctuations of
Minkowski space-time is given by [21, 22]
ρq ∼
Eδt3
δt3
∼
1
t2pt
2
∼
m2p
t2
. (3)
With the choice of age of the universe T , as the
length scale in Eq. (3), one can obtain the age-
graphic dark energy model as follows [8]
ρq =
3n2m2p
T 2
, (4)
where 3n2 is of the order of unity and it is intro-
duced to parameterize some uncertainties such as
the effect of curved space-time and the species of
quantum fields in the universe. Since this model
can not explain the matter dominated era, hence
Wei and Cai proposed the new model that is called
new agegraphic dark energy model [8]. In Eq. (3),
one can choose the time scale to be the conformal
time η which is defined by dt = adη. Therefore,
the energy density of new agegraphic dark energy is
given by [8]
ρq =
3n2m2p
η2
, (5)
where 3n2 is of order unity. The conformal time η
is given by
η ≡
∫
dt
da
=
∫
da
a2H
. (6)
We consider a flat Friedmann-Robertson-Walker
(FRW) universe containing new agegraphic dark en-
ergy and pressureless matter. In a flat FRW uni-
verse, the Friedmann equation is given by
H2 =
1
3m2p
(ρq + ρm), (7)
where ρq, ρm and H =
a˙
a
are the density of new age-
graphic dark energy, the pressureless matter density
and the Hubble parameter, respectively. We assume
that there is no interaction between new agegraphic
dark energy and the pressureless matter, thus the
continuity equation is given by
ρ˙q + 3Hρq(1 + ωq) = 0, (8)
˙ρm + 3Hρm = 0. (9)
The fractional energy densities are also given by
Ωq =
ρq
3m2pH
2
, (10)
Ωm =
ρm
3m2pH
2
. (11)
Using Eqs. (5) and (10), we obtain
Ωq =
n2
H2η2
. (12)
Taking time derivative of Eq. (5) and using Eqs. (6),
(8), (12) and η˙ = 1
a
, the new agegraphic dark energy
Equation of State parameter (EoS) is obtained
ωq = −1 +
2
√
Ωq
3na
. (13)
Using a = (1+z)−1, we can write Eq. (13) as follows
ωq = −1 +
2
√
Ωq(1 + z)
3n
. (14)
3Taking time derivative of Eq. (12) and using η˙ = 1
a
yields
Ω˙q = −2HΩq
( H˙
H2
+
√
Ωq
na
)
. (15)
Similarly, taking time derivative of Eq. (7) and using
Eqs. (8), (9), (10) and (11) yields
H˙
H2
= −
3
2
(
1 + Ωqωq
)
. (16)
Now, using Eqs. (14), (16) and inserting Eq. (15),
we obtain
Ω˙q = 3HΩq(Ωq − 1)(−1 +
2
√
Ωq(1 + z)
3n
). (17)
Using d
dt
= −(1 + z)H d
dz
and Eq.(17), one finds
dΩq
dz
= 3Ωq(Ωq − 1)(1 + z)
−1(1−
2
√
Ωq(1 + z)
3n
).
(18)
The evolution of dimensionless Hubble parameter
E(z) = H
H0
in new agegraphic dark energy model
is obtained by using Eqs. (14) and (16) as follows
dE
dz
=
( 3E
2(1 + z)
)(
1−Ωq+
2Ωq
√
Ωq(1 + z)
3n
)
. (19)
In figure (1), we have displayed the evolution of
Equation of State parameter ωq, the evolution of
density parameter Ωq and the evolution of dimen-
sionless Hubble parameter E(z) of new agegraphic
dark energy model with respect to the redshift pa-
rameter z. Also in figure (1), we have assumed
the present values: H0 = 67.8
km
sMpc
, Ωm0 = 0.3,
Ωq0 = 0.7 and n = 2.716 [23].
III. LINEAR PERTURBATION THEORY
In this section, we discuss the linear perturbation
theory of non-relativistic dust matter, g(a), for the
new agegraphic dark energy model. Afterwards, we
compare the new agegraphic dark energy model with
the EdS model and the ΛCDM model. The differ-
ential equation for g(a) is given by [15, 24, 25]
g′′(a) +
(3
a
+
E′
E
)
g′(a)−
3
2
Ωm0
a5E2
g(a) = 0. (20)
Using Eqs. (18) and (19), we solve numerically
Eq. (20) for studying the linear growth in new age-
graphic dark energy model. Then, we compare the
linear growth in the new agegraphic dark energy
The evolution of Equation of State parameter of NADE
model with respect to the redshift parameter z.
The evolution of density parameter of NADE model
with respect to the redshift parameter z.
The evolution of dimensionless Hubble parameter in
NADE model and in the ΛCDM model with respect to
the redshift parameter z.
FIG. 1: The dotted line represents the NADE model and
the dashed line shows the ΛCDM model.
model with the linear growths in the EdS model and
the ΛCDM model. Now, we plot the evolution of
g(a) with respect to a function of the scale factor in
figure (2). In the new agegraphic dark energy model,
the growth factor evolves more slowly compared to
the ΛCDM model because the expansion of the uni-
verse slows down the structure formation. Also, in
the ΛCDM model, the growth factor evolves more
slowly compared to the EdS model because the cos-
mological constant dominates in the late time uni-
verse. These results are similar to the results ob-
tained in the paper Malekjani [16] for holographic
dark energy model.
4FIG. 2: Time evolution of the growth factor as a function
of the scale factor. The dotted line indicates the NADE
model. The dashed line represent the ΛCDM model and
the thick line shows the EdS model.
IV. SPHERICAL COLLAPSE IN THE NEW
AGEGRAPHIC OF DARK ENERGY MODEL
The discourse of structure formation is obtained
by the differential equation for the evolution of the
matter perturbation δ in a matter dominated uni-
verse [26, 27]. The differential equation for the evo-
lution of δ in a universe including a dark energy com-
ponent was generalized in [28, 29]. Now, we consider
the non- linear differential equation as given by [15]
δ′′ +
(3
a
+
E′
E
)
δ′ −
4
3
δ′2
1 + δ
−
3
2
Ωm0
a5E2
δ = 0, (21)
where ′ defines the derivative with respect to the
scale factor a. The linear differential equation for
the evolution of δ is given by
δ′′ +
(3
a
+
E′
E
)
δ′ −
3
2
Ωm0
a5E2
δ = 0. (22)
Now, in Eqs. (21) and (22) we consider the condi-
tions δ(10−4) = 2.09 × 10−4 and δ′(10−4) = 0 for
the differential equation of perturbation in the EdS
model [15]. In a similar way [15], we obtain the
conditions δ and δ′ for the the new agegraphic dark
energy and ΛCDM models.
Figure (3-a) shows that in the new agegraphic
dark energy model the linear growth of density
perturbation evolves more slowly compared to the
ΛCDM model and in the ΛCDM model, the linear
growth of density perturbation evolves more slowly
compared to the EdS model. Also, figure (3-b) indi-
cates that the non-linear growth of density pertur-
bation in the new agegraphic dark energy model is
faster than that of the EdS model.
V. DETERMINATION OF ∆vir AND δc
We consider the well known quantities of the
spherical collapse model for the new agegraphic dark
The linear growth of density perturbation in terms of
scale factor for different models
The non-linear growth of density perturbation in terms
of scale factor for different models.
FIG. 3: The dotted line represents the NADE model.
The dashed line indicates the ΛCDM model and the
thick line indicates the EdS model.
energy model: δc is the linear overdensity parame-
ter, the virial overdensity ∆vir shows the halo size
of structure, ξ(zc) expresses the overdense spherical
area of structure and λ(zc) represents the size struc-
ture. Now, we assume a spherical overdense region
with matter density ρ in a surrounding universe de-
fined by its background dynamics with density ρb.
The virial overdensity ∆vir is described by [30]
∆vir =
ρ
ρb
Rc
ac
, (23)
where Rc is the virialization radius and ac is the
scale factor corresponding to virialization. Also, we
can rewrite ∆vir as follows [30]
∆vir = 1 + δ(ac) = ξ
(xc
λ
)3
, (24)
where
xc =
ac
ata
, (25)
ξ =
ρ(Rta)
ρb(ata)
= 1 + δ(ata). (26)
Here, Rta is the turn-around radius and ata is the
scale factor corresponding to the turn-around epoch.
Also, we use the virial radius λ as follows [31]
λ =
1− ην
2
2 + ηt −
3
2
ην
, (27)
5where
ην =
2
ξ
Ωq(ac)
Ωm(ac)
(ata
ac
)
, (28)
ηt =
2
ξ
Ωq(ata)
Ωm(ata)
. (29)
Here, ην and ηt are the (Wang-Steinhardt) WS pa-
rameters. Now, we discuss the results obtained for
δc(zc), λ(zc), ξ(zc) and ∆vir(zc) in the models intro-
duced in this paper.
In the figure (4), we see that in the EdS model,
δc = 1.686 and it is independent of the redshift zc.
In the ΛCDM model, δc is smaller than 1.686 and
its value is approximately the same as that of EdS
model at high redshifts. Therefore the universe is
matter dominated at high redshift and the cosmo-
logical constant dominates at low redshift. We can
state that the primary structures form with a lower
critical density. Also, in the new agegraphic dark en-
ergy model, δc is smaller than that of ΛCDM model.
This is due to the fact that in figure (1c) the Hubble
parameter in the new agegraphic dark energy model
is larger than that of the ΛCDM model. Hence,
there is a dark energy dominated universe at low
redshifts and there is a matter dominated universe
at high redshifts.
In the figure (5), we see that in the EdS model,
λ(zc) = 0.5 and it is independent of the redshift
zc. In the ΛCDM model, λ(zc) is smaller than 0.5
and its value is approximately the same as that of
EdS model at high redshifts . Also, in the new age-
graphic dark energy model, λ(zc) is smaller than
that of ΛCDM model. Thus, we find that the size of
structures in the new agegraphic dark energy model
is smaller than that of the ΛCDM model.
FIG. 4: The time evolution of linear overdensity, δc(zc),
in terms of a function of the collapse redshift for the
NADE model, the ΛCDM model, and the EdS model.
The dotted line represents the NADE model. The
dashed line indicates the ΛCDM model and the thick
line indicates the EdS model.
FIG. 5: The virial radius λ(zc) in terms of the collapse
redshift zc for the NADE model, the ΛCDM model and
the EdS model. The dotted line represents the NADE
model. The dashed line indicates the ΛCDM model and
the thick line indicates the EdS model.
The variation of ξ(zc)− zc for the NADE model, the
ΛCDM model and the EdS model.
The variation of ∆vir(zc)− zc for the NADE model,
the ΛCDM model and the EdS model.
FIG. 6: The dotted line represents the NADE model.
The dashed line indicates the ΛCDM model and the
thick line indicates the EdS model.
In the figure (6a), we see that in the EdS model,
ξ(zc) = 5.6 and it is independent of the redshift zc.
In the ΛCDM model, ξ(zc) is larger than 5.6 but
its value is approximately the same as that of EdS
model at high redshifts. Also, in the new agegraphic
dark energy model, ξ(zc) is larger than the ΛCDM
model. Thus, we find that in the new agegraphic
dark energy model, the overdense spherical area is
denser than the EdS model and the ΛCDM model.
In the figure (6b), we see that in the EdS model,
∆vir(zc) = 178 and it is independent of the redshift
zc. In the ΛCDM model, ∆vir(zc) is larger than 178
but its value is approximately the same as that of
EdS model at high redshifts. Also, in the new age-
6graphic dark energy model, ∆vir(zc) value is larger
than the ΛCDM model. Thus, we find that in the
new agegraphic dark energy model, the halo size is
larger than those of EdS and ΛCDM models.
VI. MASS FUNCTION AND NUMBER
DENSITY
In this section, we calculate the number density
and the mass function in a given mass range. The
average comoving number density of halos of mass
M is described by [32, 33]
n(M, z) =
( ρ
M2
)( d log ν
d logM
)
νf(ν). (30)
Here, ρ is the background density and f(ν) is the
multiplicity function. Also, ν is described by
ν =
δ2c
σ2(M)
, (31)
where σ(M) is the r.m.s of the mass fluctuation in
the sphere of mass M. The formula σ(M, z) is given
by [34]
σ(M, z) = σ8(z)
( M
M8
)− γ(M)3
. (32)
Here, σ8 and M8 are the mass variance of the
overdensity on the scale of R8 and mass inside a
sphere, respectively. R8 is the radius inside a sphere.
The numerical values R8 and M8 are 8h
−1Mpc and
6×1014Ωm0h
−1M⊙, respectively. The formula σ8(z)
is given by [34]
σ8(z) = g(z)σ8(M, z = 0), (33)
where g(z) is the linear growth factor. The formula
σ8,DE(M, z = 0) is given by
σ8,DE(M, z = 0) = 0.8
[ δc,DE(z = 0)
δc,ΛCDM (z = 0)
]
. (34)
The formula γ(M) is described by
γ(M) =
(
0.3Γ + 0.2
)[
2.92 +
1
3
log(
M
M8
)
]
, (35)
where
Γ = Ωm0h exp(−Ωb −
Ωb
Ωm0
). (36)
Eqs. (32), (33) and (34) have validity limits [34].
They represent that the fitting formula predicts
lower values of the values of the variance forM >M8
and the fitting formula predicts higher values of the
values of the variance for M < M8. Now, we can
use the ST mass function formula given by [35, 36]
νfST (ν) = A1
√
bν
2pi
[
1 +
1
(bν)p
]
exp(−
bν
2
). (37)
Here the numerical parameters are: A1 = 0.3222,
p = 0.3 and b = 0.707. Also, we use the PO mass
function formula given by [37, 38]
νfPO(ν) = A2
[
1 +
0.1218
(bν)0.585
+
0.0079
(bν)0.4
]√ bν
2pi
exp
(
− 0.4019bν
[
1 +
0.5526
(bν)0.585
+
0.02
(bν)0.4
]2)
, (38)
where the numerical parameter is: A2 = 1.75. The
YNY mass function formula is presented by [39]
νfY NY (ν) = A3ν
D
2
[
1+
(
B
√
ν
2
)C]
exp
[
(−B
√
ν
2
)2
]
,
(39)
where the numerical parameters are: A3 = 0.298,
B = 0.893, C = 1.39 and D = 0.408.
The evolution of the mass function for the new
agegraphic dark energy and the ΛCDM models in the
case z = 0.
The evolution of the mass function for the NADE
model and the ΛCDM model in the case z = 1.
FIG. 7: The dotted line represents the NADE model and
the dashed line indicates the ΛCDM model.
Now, we discuss the evolution of the ST mass
function with represent to k for the new agegraphic
dark energy model and the ΛCDM model in the fig-
ure (7). The k formula is defined as k = log M
M8
. In
7The evolution of the number density for NADE model
and the ΛCDM model in the case z = 0.
The evolution of the number density for the new
agegraphic dark energy model and the ΛCDM model
in the case z = 1.
FIG. 8: The dotted line represents the NADE model and
the dashed line indicates the ΛCDM model.
FIG. 9: The evolution of the various mass functions
with respect to k for the NADE model in the case z = 0.
The green line represents ST mass function, the blue line
represents PO mass function and the red line represents
YNY mass function
the figure (7), the evolution of the ST mass func-
tion with represent to k is identical for the new age-
graphic dark energy model and the ΛCDM model
in the z = 0 case, but it is different for the new age-
graphic dark energy model and the ΛCDM model
in the z = 1 case. This difference is due to the dif-
ference between g(z) and δc in two models. Also,
g(z) and δc are dependent on the redshift. Using
Eqs. (30) and (37), we obtain the average comoving
number density of halos of mass M for the new age-
graphic dark energy model and the ΛCDM model
in the z = 0 and z = 1 cases. In the figure (8), the
evolution of the number density with represent to k
is identical to those of the new agegraphic dark en-
ergy model and the ΛCDM model in the z = 0 case,
but it is different for the new agegraphic dark energy
model and the ΛCDM model in the z = 1 case. In
the figure (8b), for small objects the difference in
the number densities of halo objects is low but the
difference in the number densities of halo objects is
increasing for high mass in the new agegraphic dark
energy model and the ΛCDM model. Therefore, we
find that the number of objects per unit mass is in-
creasing for high mass in the new agegraphic dark
energy model and the ΛCDM model. Now, using
Eqs. (37), (38) and (39), we compare the various
mass functions at k in figure (9). We can see that
the PO mass function is larger than YNY mass func-
tion and ST mass function, for all mass scales.
VII. COMPARISON BETWEEN THE NEW
AGEGRAPHIC DARK ENERGY MODEL
WITH THE TACHYON SCALAR FIELD AND
THE HOLOGRAPHIC DARK ENERGY
MODELS
In this section, we express the results of the evo-
lution of spherical overdensities in new agegraphic
dark energy model and compare our results with the
results of the tachyon scalar field model (for all n)
[14] and the holographic dark energy model (only for
c = 0.815)[16].
In the new agegraphic dark energy model, the
growth factor evolves more slowly compared to the
ΛCDM model because the expansion of the uni-
verse slows down the structure formation. Also, in
the ΛCDM model, the growth factor evolves more
slowly compared to the EdS model because the cos-
mological constant dominates in the late time uni-
verse. In the tachyon scalar field model, at the be-
ginning, the growth factor is larger than the EdS
and the ΛCDM models for small scale factors, but
for larger scale factors, its growth factor is smaller
than the EdS model while it is still larger than
the ΛCDM model. Therefore, at first, the tachyon
scalar field model predicts the structure formation
more impressive than the EdS and the ΛCDM mod-
els and over time, the structure formation in the
tachyon scalar field model coincides with the EdS
and the ΛCDM models [14]. The structure forma-
tion in the holographic dark energy model is similar
to the new agegraphic dark energy model [16].
In the new agegraphic dark energy model, the lin-
ear overdensity parameter δc is larger than the linear
overdensity parameters in the tachyon scalar field
model and the holographic dark energy model, re-
spectively. This means that the Hubble parameter
in the new agegraphic dark energy model is smaller
8than the hubble parameter in the tachyon scalar field
model and the holographic dark energy model, re-
spectively.
We may compare λ(zc) for the new agegraphic
dark energy model, the tachyon scalar field model
and the holographic dark energy model. We find
that the size of structures in the holographic dark en-
ergy model is larger than those of the new agegraphic
dark energy and the tachyon scalar field models.
Also, we can conclude that in the tachyon scalar
field model, ξ(zc) is denser than the new agegraphic
dark energy model and the holographic dark energy
model, respectively. We can also claim that in the
tachyon scalar field model, the halo size is larger
than those of the new agegraphic dark energy model
and the holographic dark energy model.
Finally, we discuss the evolution of the ST mass
function with represent to k for the new agegraphic
dark energy model, the tachyon scalar field model
and the holographic dark energy model in the z = 0
and z = 1 cases. The evolution of the ST mass func-
tion with represent to k is the same for the three
models described above in the z = 0 case but it is
different from them in the z = 1 case. Therefore, the
evolution of the ST mass function in the new age-
graphic dark energy model is smaller than those of
the holographic and the tachyon dark energy models
in the z=1 case, respectively.
Also, we compare the average comoving number
density of halos of mass M for the new agegraphic,
the tachyon and the holographic dark energy models
in the z = 0 and z = 1 cases. We can claim that
the evolution of the number density with represent
to k is identical for the new agegraphic, the tachyon
and the holographic dark energy models in the z = 0
case, but it is different from them in the z = 1 case.
The evolution of the number density in the new age-
graphic dark energy model is smaller than those of
the holographic and the tachyon dark energy mod-
els in the z = 1 case. Thus, we can claim that the
number of objects per unit mass increases for high
mass in the new agegraphic, the holographic and the
tachyon dark energy models, respectively. We com-
pare the various mass functions at k for the new
agegraphic, the tachyon and the holographic dark
energy models in the z = 0. We can see that the
PO mass function is larger than YNY mass function
and ST mass function for the three models described
above.
VIII. CONCLUDING REMARKS
In this work, we discussed the evolution of spher-
ical overdensities in the new agegraphic dark energy
model. We obtained the evolution of the dimension-
less Hubble parameter E(z), the evolution of den-
sity parameter Ωq and the evolution of the equa-
tion of state parameter ωq for the new agegraphic
dark energy model with respect to the cosmic red-
shift function. We compared the linear growth in the
new agegraphic dark energy model with the linear
growth in the EdS model and the ΛCDM model: In
the new agegraphic dark energy model, the growth
factor evolves more slowly compared to the ΛCDM
model because the expansion of the universe slows
down the structure formation. Also, in the ΛCDM
model, the growth factor evolves more slowly com-
pared to the EdS model because the cosmological
constant dominates in the late time universe.
We showed that in the EdS model, δc is indepen-
dent of the redshift zc and in the new agegraphic
dark energy model, δc is smaller than that of the
ΛCDM model because in figure (1c) the Hubble pa-
rameter in the new agegraphic dark energy model is
larger than that of the ΛCDM model. Hence, there
is a dark energy dominated universe at low redshifts
and there is a matter dominated universe at high
redshifts.
We saw that in the EdS model, λ(zc) is indepen-
dent of the redshift zc and the size of structures in
the new agegraphic dark energy model is smaller
than that of the ΛCDM model. Also, we concluded
that in the EdS model, ξ(zc) is independent of the
redshift zc and the overdense spherical area in the
new agegraphic dark energy model is denser than
those of the EdS model and the ΛCDM model. We
found that in the EdS model, ∆vir(zc) is indepen-
dent of the redshift zc and in the new agegraphic
dark energy model the halo size is larger than those
of the EdS model and the ΛCDM model.
Finally, we discussed the evolution of the ST mass
function with represent to k for the new agegraphic
dark energy model and the ΛCDM model. We saw
that the evolution of the ST mass function with rep-
resent to k is identical to the new agegraphic dark
energy model and the ΛCDM model in the z = 0
case, but it is different from the new agegraphic dark
energy model and the ΛCDM model in the z = 1
case. We studied the average comoving number den-
sity of halos of mass M for the new agegraphic dark
energy model and the ΛCDM model in the z = 0
and z = 1 cases . We saw that the evolution of
the number density with represent to k is identical
for the new agegraphic dark energy model and the
ΛCDM model in the z = 0 case, but it is differ-
ent from the new agegraphic dark energy model and
the ΛCDM model in the z = 1 case. In the figure
(8b), for small objects the difference in the number
densities of halo objects is low but the difference in
9the number densities of halo objects is increasing for
high mass in the new agegraphic dark energy model
and the ΛCDM model. Therefore, we found that
the number of objects per unit mass is increasing for
high mass in the new agegraphic dark energy model
and the ΛCDM model. Moreover, we compared the
results of the evolution of spherical overdensities in
the new agegraphic dark energy model with the re-
sults of the tachyon scalar field model (for all n)
[14] and the holographic dark energy model (only
for c = 0.815) [16].
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